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IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OQUH M3 OCHOBHBIX pa3/eioOB LIKOJIBHOM MAaTEMaTHKH, UMEIOIIUNA CBOEH
LEeNbI0 00ECIeYnTh M3Y4YeHHE CBOWCTB M pa3MepoB (UTYp, MX OTHOLICHHHA M B3aUMHOE
pacroJio’)KeHUE, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTeNlbHYH JUHHUIO. [leHHOCTh u3yueHus
r€OMETPUH Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHUs 3aKJIFOUAETCSI B TOM, YTO O0y4aroIuiics
YUUTCS THPOBOAMUTH JOKA3aTENIbHbIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh WMCTHHHBIC YTBEPXKACHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyXJeHus «OT MPOTUBHOIO», OTINYATh CBOICTBA OT MPU3HAKOB, (POPMYJIHpPOBATH OOpaTHBIE
YTBEPIKJICHHSL.

Bropoii 11enp0 U3y4eHus reOMETPUU SIBISIETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
peleHNr Kak MaTeMaTHYeCKMX, TaK M TPAKTHUECKUX 3a/ad, BCTPEYAIOUIMXCS B PEATBHOM
KU3HU. OOydarolmuics OOJDKEH HAY4YUTbCS OIPENENIUTh TNeOMETPHUYECKYI0 (Urypy, OIucaTh
CIIOBaMHU JaHHBIA 4YepTEX WIM PUCYHOK, HAMTHU IUIOMIAAb 3€MENBHOTO Y4acTKa, paccuuTaTh
HEOOXOMMYIO JITMHY OITOBOJOKOHHOTO Kalenss Wik TpeOyemble pa3Mmepbl Tapaxa s
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpAas, BHIYMCIUTENIbHASA JIMHUS B U3y4YEHUU T€OMETPUU.
[Ipn pemennn 3agad  OPAKTHYECKOTO — XapakTepa oOOydarouuiicss y4yuTCs  CTPOMTH
MaTeMaTHYeCKHE MOJICIA PEATbHBIX JKU3HCHHBIX CHTYAllHHd, IPOBOJUTH BBIYHCICHUS U
OIICHUBATh aJIEKBaTHOCTb MOJIyYEHHOTO pe3yJIbTaTa.

KpaiiHe BaxHO MOAYEPKUBATH CBS3M TEOMETPUU C JPYTUMHU YUEOHBIMH IPEAMETAMH,
MOTHBUPOBATh  HCIIOJB30BAaTh  OMNPENCICHUS TEeOMETPUYCCKHMX (GHUTYp W TOHATHIA,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUHN B (U3MKE U TEXHUKE. DTH CBI3U Hauboliee
SPKO BUJIHBI B TeMaX «Bektopb», «TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTo1 KOOpIuHaT»
u «Teopema [Tudaropar.

Vueobnniii kypc «['eomeTpus» BKIIOYAET CICAYIONIME OCHOBHBIEC Pa3/eibl COJCPKAHUS:
«['eomerpuueckue ¢urypsl M UX CBOiicTBay, «l3MepeHHe TIeoMeTpHUUECKUX BETUUYHUHY,
«/lexapToBBl ~ KOOpAWMHATHl HA  IJIOCKOCTH», «BeKTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus Mo00US.

Ha usydenue yuebnoro kypca «I'eomerpusi» otBoautcs 204 gaca: B 7 kiacce — 68 4acoB
(2 gaca B Henenm0), B 8 Kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Hauanbnabie monaruss reomerpuu. Touka, mpsiMas, OTPE30K, Jiyd. Yros. Buuasl yrios.
Beprukanbuble UM CMexXHBIE yriael. buccekrpuca yria. JlomMaHas, MHOIOYIOJIBHUK.
[TapamenpHOCTD ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBO# cummerpun. [Ipumepsl cummeTpun
B OKPY’KAIOIIIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C NOMOMIbIO LUPKYIs M JuHeilku. TpeyrospHuk. Beicora,
Me/aHa, OMCCeKTprca, X CBOICTBaA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W MNpU3HAKM paBHOOEAPEHHOro TpeyrojbHuKa. llpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajlieNbHbIX NpsMbIX. CymMMa yrioB TpeyrojbHuKa. BHemnue
YTJIBI TPEYTOJIbHUKA.

[IpssMOyronpHeIl TpeyroJbHUK. CBOMCTBO MEIUaHBl IPSAMOYIOJIBHOIO TpPEYrOJIbHUKA,
MpOBEACHHON K TrumoTeHy3e. lIpu3Haku paBeHCTBa MNPSAMOYrOJBHBIX TPEYrOJbHUKOB.
[IpsAMOYTOIBHBIN TPEYTONBHUK € yIiIoM B 30°.

HepaBeHcTBa B reomeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o 0oJIbIIEM yriie U OoJIbLIeH CTOpOHE TpeyrojbHuKa. [leprneHuKyasp U HakJIOHHasL.

I'eometrpuueckoe mecto Touek. buccekTpuca yria ¥ CEpeIMHHBIA NEPHNEHIUKYIAp K
OTpe3Ky KaK F€OMETPUYECKHE MECTa TOYECK.

OKpyXHOCTb M Kpyr, XOpJa M JuUaMeTp, WX CBOWCTBa. B3amMHOe pacmoJiokeHue
OKpPY)KHOCTH U mnpsmoil. KacarenbHass U cekyiiass K OKpyKHOCTH. OKpy>XKHOCTb, BIMCAHHAs B
yrozi. BnimcanHas u onrcanHas OKpYy>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

Yerbipéxyronpuuku. [lapamienorpamm, ero mpusHaku U cBoOWcTBa. YacTHble ciy4au
napajuieorpaMmoB (MpsSMOYTOJIbHUK, POMO, KBaJapar), WX IpHU3HAKU U CBOMCTBa. Tpamerus,
paBHOOOKas Tpameuus, e€ cBOWCTBa U npu3Haku. [IpsmMoyronbpHas Tpanenus.

Meton ynBoenus menuanbl. LlentpanbHas cummerpus. Teopema Daneca U TeopeMa o
MIPOIMOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTOJbHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKA.

[Togo6ue TpeyroiabHUKOB, KO3 duiueHT noaodus. [Ipusnaku mogoOus TpeyroJbHUKOB.
[Ipumenenue mogoOUs P PELICHUH MTPAKTHUECKUX 3a1a4.

CpoiicTBa miomaael reomerpudeckux (uryp. @opmynsl Ui IUIOHIAAA TPEYroJbHUKA,
napasuenorpaMma, pom0a u tpanenuu. OTHOIIEHHE TUI0IIa e NoJ0OHBIX QuUryp.

Brruucnenue niomnianeit TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHud HTPaKTUYECKUX
3ajau.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yrjla HpsSMOYTOJILHOTO TpeyrosibHuka. OCHOBHOE
TPUTOHOMETPHUECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

BrincanHble ¥ LIEHTpalbHBIE YIJIBI, YTOJ MEXJIY KacaTelbHOW W XOPJOW. YTJIBI MEXIy
XOpJlaMM W CeKyIIMMH. BrucanHble W oONMCaHHBIE YeTHIPEXYroNbHUKU. B3aumuoe



pacmoJio’)keHue JABYX OKpyxHocTel. Kacanme okpyxHoctei. OOmme KacaTelbHBIE K JBYM
OKPYXHOCTSIM.
9 KVIACC

Cunyc, xocunyc, Ttanrenc yriaoB or 0 go 180°. OcCHOBHOE TPUTOHOMETPHUYECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEICHMUSL.

Pemenune tpeyrospHukoB. Teopema KOCHMHYCOB U Teopema CHUHYcOB. Pemienue
MIPaKTUYECKUX 33a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue noao6us. [logobre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o pou3BeIEHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIHX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bexrtop, anuHa (MOAYNb) BEKTOpAa, COHANpPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOMKHO
HaIpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallyd HaJ
BeKTOpamu. Pa3nojkeHne BeKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ MMPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE JIJIsl HAXO0KJICHUS IJIUH U YTJIOB.

JlexapTOBbl KOOpJIMHATBI Ha IIOCKOCTH. YPaBHEHUS TMpPsSMOM U OKPYKHOCTH B
KOOpJMHATaX, lepeceuyeHne OKPYKHOCTEH U MpsAMbIX. MeTo1 KOOpAUHAT U €ro MpUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[mrHA OkpykHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpykHOCTeH. [Imomaas kpyra, ceKkTopa, CerMeHTa.

JIBUKEeHUs IJIOCKOCTU U BHYTPEHHUE CUMMETpUU (QUTYp (3JI€MEHTapHbIE MTPEJICTaBICHHUS).
[TapannensHbiii neperoc. [ToBopoT.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIIPOTPAMMbBI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOrpaMMBI ydeOHOro Kypca «l'eomeTpusd»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBICHUEM HMHTEpeca K TMPONULJIOMY U HACTOSIIEMY POCCHHUCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUUCKOMN
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX W MPUKIATHBIX
chepax;

2) rpa:kIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEN TpakJaHWMHA U peau3allid ero Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXAAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKHUM MPUMEHEHHEM JIOCTHKEHUHN
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEITILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTUBHOE y4YacCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKOUN
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTeMAaTHYECKOTO 00pa30BaHMs HA MPOTSDKEHUH BCEH
XKU3HU JJIS1 YCHEIHON Mpo¢decCHOHANbHON AEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIMBHUAYaJIbHON TpaekTopuu oOpa3oBaHHUs W
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHO CTEH;

4) acTeTYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYEeCKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTH HAYYHOI0 TO3HAHUSA:

OpUEHTAIlel B JESTeNbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4HBIX IpeACTaBIeHHI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak cdepbl 4eloBeYecKOW MAesITeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs Pa3BUTHUS LIUBUIIM3ALNUH, OBJIAJICHUEM SI3IKOM MAaTEMAaTUKH U MaTeMAaTUYECKOU
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢GopMHpoOBaHHEe  KYJbTYPbl  310POBbS H
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBIO MPUMEHATh MaTEMAaTUYECKHE 3HAHHUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryispHas Qusnyeckas aKTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4yeaoBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pelieHus 3agad B o0nacTu
COXPaHHOCTH OKPYKAIOIIEH Cpenbl, IUIAHUPOBAHUS TNOCTYIKOB M OLEHKHM HX BO3MOXHBIX
MOCJICJICTBUH ISl OKPYXKAIOLIEH Ccpefbl, 0CO3HAHUEM TIO00ATBHOTO XapaKkTepa 3KOJOTHYECKUX
mpo0eM U MyTel X peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHMSX HEONPEAECIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO JEATEIBHOCTh, B TOM YUCIIE YMEHHME YYUTBHCA Y APYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU W3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4ucie (GOPMYIHPOBATH UEH,
MOHATHSI, TUIIOTE3bl 00 0OBEKTAaxX M SBIICHUSAX, B TOM YHUCIIE PaHEE HEU3BECTHBIX, OCO3HABATH
neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAllMl0, BOCIPHHUMATh CTPECCOBYIO
CUTYal[MI0 KaK BBI30B, TPEOYIOIIMM KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIEC pEIICHUS U
nercTBus, GOpMYIHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUSL, (GOPMUPOBATDH OTBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIEe yHHBepPcalbHbIE YueOHbIE 1eliCTBUSA

ba3oBble joruyeckue a1eicTBUsA:

® BBIIBJIISITH M XapaKTEPHU30BaTh CYMICCTBCHHBIC NMPU3HAKH MATEMaTHYECKHUX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXIYy TMOHATHAMHU, (OPMYIUPOBATH OTpEICIICHUS TOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(DHUKAIMK, OCHOBAHHUS JIJIsi 0000IIeHUS U
CpaBHEHHSI, KpUTEPHUH TTPOBOAMMOTO aHAIIN3A,

® BOCHpPUHUMATH, (popMyiaHpoBaTh M TPeOoOPa30BHIBATH CYKICHHS: YTBEPAUTEIbHBIC U
OTpHIIATENIbHBIC, EIMHUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBISBJIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpEYHs B (hakTax,
JAHHBIX, HAONIONCHHUAX W YTBEPXKICHHSX, NpeaiaraTb KPUTEPUU ISl BBISABICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJBI C KCIIOJIb30BAHHEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKITIOYeHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

e pa3duparh JOKa3aTeIbCTBA MATEMATHYECKUX YTBEPXKICHUH (IPSMbIC U OT MPOTHBHOTO),
MPOBOJIUTh CAMOCTOSITEIILHO HECIOXKHBIC J0Ka3aTelIbCTBA MaTeMaTHYECKUX (DaKTOB,
BBICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPBl U KOHTPIPUMEPBI, 000CHOBHIBATH
COOCTBEHHBIC PACCYXKICHMUS,

e BBIOMpaTh CIOCOO pelieHus y4eOHOW 3amayn (CpaBHHMBATh HECKOJBKO BapUaHTOB
peleHusi, BEIOUpaTh HanOoJee MOIXOMANINA C YYETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBaTebcKHe IeiCTBUS:

® WCIOJIL30BaTh  BONPOCHI  KaK  HMCCIIECNOBATEIIbCKAW ~ MHCTPYMEHT  IO3HAHWS,
(dhopMynupoBaTh BOMPOCH], (GPUKCUPYIOIINE TPOTHUBOpPEUHE, TPOOIEeMy, CaMOCTOATEIHHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIUI0, MHCHHE;

® MPOBOJUTH IO CAMOCTOSITENILHO COCTaBJICHHOMY IUIaHY HECIOKHBIH JKCIEPUMEHT,
HEOOMBIIOE HCCIIEeOBAaHME IO YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOH;



® CaMOCTOSTEIHHO (HOPMYIHUPOBATH 0OOOIICHNS U BBIBOABI IO Pe3yibTaTaM MPOBEIEHHOTO
HAOJIOIEHUS, MCCIIEJOBAHUS, OICHMBATH JIOCTOBEPHOCTh IOJIYYEHHBIX DPE3YJIbTATOB,
BBIBOJIOB U 000OIIEHHIA;

® TMPOTHO3HMPOBATH BO3MOXHOE PA3BHUTHE MPOIIECCa, & TAKXKE BBIIBUTATH MPETIOJIOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pa6ora ¢ undpopmanmueii:

® BBISIBJISITh HEIOCTATOYHOCTh W M30BITOYHOCTh MH(POPMAIIUH, JTAHHBIX, HEOOXOUMBIX JIJIs
pelICHHs 3a/1a4H;

e BBIOMPATh, AHATU3UPOBATH, CHCTEMATHU3UPOBATh W HHTEPIPETUPOBATH HH(DOPMAIIHIO
Pa3IUYHBIX BUJIOB B (POPM MPEICTABICHHUS;

e BpIOMpaTh (hopMy MpeacTaBiIeHHs] UHQOPMALMK U WUIIOCTPUPOBATh pELIaeMble 3a7a4u
CXeMaMHU, JuarpaMMaMu, HHOU IrpauKol U MX KOMOWHAIIUSIMU;

® OIICHUBATh HAJIEKHOCTh MH(DOPMAIMU TI0 KPUTEPHSIM, MPEIUIOKEHHBIM YUUTEIEM WIIH
c(OPMYIIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbIE TelCTBHUS:

e BOCIPUHUMATH B (POPMYIHPOBATH CY)KJICHUS B COOTBETCTBHH C YCIOBHSAMH W IICISIMHU
OOIIeHus, SICHO, TOYHO, TPaMOTHO BBIpAXaTh CBOK TOYKY 3pEHUS B YCTHBIX W
MACBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 0 XOJy PEIICHUs 3a/Ja4l, KOMMEHTHPOBATH
MTOJTY4YEHHBIN pe3ynbTar;

e B X0/ie¢ 00CYXKICHHUS 3a/laBaTh BOIIPOCH 10 CYIIECTBY OOCYKIaeMO# TeMbI, TIPOOIeMEl,
pelaeMoi 3a1a4uM, BHICKAa3bIBAaTh HJIEH, HAllEJICHHbIE HA MOUCK PELIEHUs, COMOCTaBIATh
CBOM CYXKJCHHS C CY)KICHHSIMH JIPYruX yYaCTHHKOB JAMajora, 0OHapyXUBaTh paziindue
U CXOJCTBO TMO3ULIMH, B KOPPEKTHOH Qopme (opmynupoBaTh pa3zHOTIacHs, CBOU
BO3paKECHHUS;

® [PEACTaBIATh PE3ylbTAaThl PEHICHUs 3aJayH, SKCIEPUMEHTa, HCCIEIOBaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUIEHUS C Y4ETOM 3ajad MpPE3CHTAlUU U
0COOEHHOCTEH ayIuTOPUU;

® [IOHMMAaTh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOThI MpH
pelIeHny y4eOHbIX MaTeMaTHYEeCKHX 3a7ay;

® [PUHUMATh LEJIb COBMECTHOW NESATENbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pactpeneisTh BUIIbI paboT, J0rOBapuUBaThHCs, 00CYKIaTh MPOIECC U PE3yabTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

® Y4acTBOBaTh B TPYIIOBLIX (hopMax paboTel (00CYKaeHHsI, 0OMEH MHEHUSIMH, MO3TOBbIE
HITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YaCTh PAa0OTHI U KOOPIUHUPOBATH CBOU JCHCTBUS
C IPYrUMU YJIEHAMU KOMaHJIbl, OIICHUBATh KA4€CTBO CBOETO BKJIaJa B OOLIUN MPOAYKT
10 KpUTEPHSIM, CPOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHSL.

PeryasitTuBHbIe YHMBepCcaJIbHbIC y4eOHbIe NeliCcTBUSA

Camoopranm3anus:
® CaMOCTOSITENIFHO COCTaBJIATh IUIaH, AITOPUTM peUIeHUs 3aJaud (MM ero 4YacTh),
BBIOMpATh CIOCOO pemIeHUsT ¢ Y4ETOM HMEIOLIUXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBaTh M KOPPEKTHPOBATh BAapPHUAHTHI PEIICHUN C Yy4ETOM
HOBOM HH(}OpMALTHH.
CaMOKOHTPO.Ib, IMOLMOHAIbLHBIH HHTEJLIEKT:



® BIAJETh CIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIA IpoLecca M Pe3ysibTaTa pPeHIeHUs
MaTeMaTUYEeCKOM 3a1a4Hu;

® TMpeIBUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTH NPH PEUICHUU 3a]aud, BHOCHUTH
KOPPEKTHBBI B JICATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAWJCHHBIX OMIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

® OIICHWBATh COOTBETCTBHE pE3yibTaTa JEATEIHHOCTH NMOCTABICHHON IIENTH M YCIOBHSIM,
OOBSICHATH MIPUYUHBI JOCTHKEHHSI MJTM HETOCTHKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OILICHKY ITPHOOPETEHHOMY OTIBITY.

MHNPEIMETHBIE PE3YJIbTATbBI

K koHmy oOydyenuss B 7 kJjacce oOOydalOIIMICS TMOIYYUT CICAYIOIIUE TPEIMETHBIC
pe3ynbTaThI:

Pacrio3naBate W3ydYeHHBIE TE€OMETPHYECKHE (QUTYpBI, OMpEnensTh WX B3aUMHOE
pacrosio’keHre, u300paxaTbh TeOMETPUYECKHE (DHUTYpBHI, BBITIOJHATh YEPTEKHU TO YCIOBUIO
3amaun. V3MepsTh JWHEWHbIE W YTJIOBBIC BEJIWYMHBI. PermaTh 3amayvl Ha BBIYUCIICHHE JJTUH
OTPE3KOB U BEITUYUH YTJIOB.

Jlenath TpyOyI0 OIIEHKY JIMHEWHBIX U YIJIOBBIX BEJIUYHH MPEAMETOB B PEATHHOM JKHU3HHU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuyaTs pazmepsl STUX 0OBEKTOB 0 TOPSIKY BETUIHHBI.

CTpouTh 4epTekKH K TEOMETPUUECKUM 3aa9aM.

[lonb3oBaThcsi NMpU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, HCIONb30BaTh MPU3HAKH U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIbHUKOB P PEIICHUH 3a/1ay.

[IpoBOIUTH TIOTHYECKHE PACCYKACHUS C UCIIOJIb30BAHUEM T'€0METPUUECKUX TEOPEM.

[lonb3oBaThcsi TpHU3HAKAMU PaBEHCTBA MPSMOYTOJbHBIX TPEYTrOJIbHUKOB, CBOMCTBOM
MEJHMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSAMOYrOJbHOTO TpPEYroJdbHHKA, B pEIICHUU
reOMEeTPUUYECKUX 3a/1a4.

Onpenenars napamielbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cekymas. OnpenensaTh NapamuieIbHOCTh MPSAMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSAMOM JIO TOUEK APYTrou mpsiMOM.

Pematp 3agaun Ha kieT4yaton Oymare.

[IpoBOIUTH BBIYUCIEHHUS W HAXOAUTh YHUCIOBbIE M OYyKBEHHbIE 3HAYEHHUS YIIIOB B
FeOMETPUYECKUX  3aJjayaXx C  HCIOJB30BAHMEM CYMMBI  YyIJIOB  TPEYrOJbHUKOB U
MHOTOYT'OJILHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX MpPH IMEPECEUYCHUU IBYX NapauieIbHBIX
MpSMBIX ceKyliel. PemaTs npakTuyeckue 3aauu Ha HaXOXKJCHHUE YIIIOB.

Brnagets moHATHEM T€OMETPUYECKOTO MECTA TOUEK. Y METh ONPEIeNATh OUCCEKTPUCY yriia
U CEepeMHHBINA NEPICHIUKYISAP K OTPE3KY KaK FTeOMETPHUECKHUE MECTa TOUCK.

@opMynHpOBATH ONpPEACIICHUS] OKPY)KHOCTH M Kpyra, XOpJAbl U AUaMeTpa OKPYKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMH. Y METh MPUMEHSTh 3T CBOKMCTBA MPU PEIICHHUH 3a]au.

Bragets moHsATHEM ONMUCAHHOW OKOJO TPEYroJIbHUKA OKPYXHOCTH, YMETh HaXOAUTh €&
uentp. Ilonp3oBaThcs akTaMu 0 TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJbHHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, MU O TOM, YTO CEpPEAUHHBIE MNEPHEHIUKYISPbl K CTOpPOHAM TpPEYroJbHHUKA
MEPECEKAIOTCS B OAHOM TOUKE.

Brnagets mnoHsTHEM KacaTenbHOM K OKPY)KHOCTH, TIOJIb30BaTbCs TEOPEMOMl O
MEePHEHIUKYIISIPHOCTU KacaTeJIbHOM U pajnyca, MPOBEIEHHOTO K TOUKE KaCAHMUSI.



[Tonp30BaThCcsi MPOCTEHIIMMU T€OMETPUYECKUMU  HEPAaBEHCTBAMM, IMOHUMATh HUX
MIPAKTUYECKUM CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE MTOCTPOCHUS C TIOMOIIBIO IUPKYJIS U TUHEUKH.

K xonmy oOyueHuss B 8 KkJacce oOydarommiics IOJYYUT CIEAYIOIIUE HpPEIMETHBIC
pe3yJabTaThl:

Pacmio3naBath OCHOBHBIE BHJIBI YETHIPEXYTOJBLHUKOB, WX AJIEMEHTHI, IMOJH30BATHCSI UX
CBOMCTBAMM MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOWCTBA TOYKM TIEPECEUYCHHS MEIWaH TPeyroJibHUKa (IIEHTpa Macc) B
pelIeHNH 3a1au.

Bnagets nonsitueM cpeaHel JIMHUM TPEYrojbHUKA W TpaIelud, TPUMEHSATh UX CBOMCTBA
IIpY pEIIeHUM reoMeTpudeckux 3anad. llosb3oBarecs Teopemoit daseca M TeopemMoil o
MPOTIOPIMOHATBHBIX OTPE3KaX, MPUMEHSITh UX ISl PeIICHUS MPAKTUUECKUX 3a/1a4.

[IpuMeHsTh MpU3HAKK MTOJ00HUS TPEYTOJIBHUKOB B PEIICHUH T€OMETPUYECKUX 3a/1a4.

[Tonw3oBatbest Teopemoit [ludaropa anst pemieHUss TEOMETPUUECKHX U TPAKTHYECKUX
3ama4. CTpouTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUUYECKUX 3ajauyax, CaMOCTOSATEIbHO AENaTh
4epTEX U HAXOIUTh COOTBETCTBYIOIIUE JJIUHBI.

Bnagerp moHATHMSMH CUHYCa, KOCHMHYCa W TaHIFE€HCAa OCTPOro yria MIpsSMOYTrOJIbHOTO
TpeyroiabHuKa. [1071630BaThCs STUMH MTOHATUSIME JIJIST PEIICHHS MPAKTHYECKUX 3a/1a4.

Beruucnsate  (paznuyHBIME - criocOOaMM) — IJIOMIAAL  TPEYroJbHUKA UM TIJIOMIATH
MHOTOYTOJIbHBIX ~ Quryp (TOJB3ysACh, TI€ HEOO0XOaUMO, KaubKymsiTopoMm). [lpumeHsTsh
MOJTyYCHHBIC YMEHHUS B MPAKTHYECKUX 3a/1auax.

Brnagete MOHATHSAMH BIMCAaHHOTO M LEHTPAJIBHOIO YIja, HCIOJIb30BATh TEOPEMBI O
BIMCAHHBIX yIJaX, yriiax MEXIy XopJamMu (CEeKyIIMMHU) U Yriie MeXAy KacaTeJIbHON M XOpIoit
IIPU PELICHUH F€OMETPUYECKUX 3a/1a4.

BrageTe moHATHEM ONHMCAHHOIO YETHIPEXYTOJIbHUKA, MPUMEHATh CBOMCTBA OMMCAHHOTO
YETBIPEXYTOJIBHUKA [TPU PELIEHNH 3a/1a4.

[IpuMeHATh MONy4YeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKUE MOJEIU s
3a/1a4 peajibHOM KU3HHU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCICHHS C IPUMEHEHUEM MOJ00us
U TPUTOHOMETPUH (TOJIB3YACh, IIe HE0OX0UMO, KaJbKYIITOPOM).

K xonmy obOydenus B 9 kJjacce oOydaromuiics NOJYYUT CIEAYIOIIUME IPEAMETHBIC
pe3ynbTaThl:

3HaTh TPUTOHOMETpUYECKHME (YHKIHMH OCTPHIX YIJIOB, HAXOOUTh C HUX IOMOIIBIO
pa3fIMyYHbIE  AJIEMEHTHI  IPSIMOYTOJIBHOTO  TPEYrOJbHUKA  («pEelIeHHEe  MPSIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpA) IJIMHBI U YIJIbl JUISI HETaOIMYHBIX
3HAYCHUU.

[Tonb3oBatbest hopMynaMu IpUBEIEHUS 1 OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUISl HAXOXKJACHUS! COOTHOIIEHUI MEX/1y TPUTOHOMETPUYECKUMH BEITMUUHAMM.

Hcnonp30BaTh TEOpPEMbl CUHYCOB U KOCHUHYCOB JJIsi HAXOXKACHUS Pa3IUYHbIX JIEMEHTOB
TPEYrolibHUKA («pEeIlIeHrue TPEYroJbHUKOBY), MPUMEHITh MX MPU PEHICHUU TeOMETPUUYECKHX
3azay.

Brnagets moHsATHAME MTpeoOpa3oBaHus MOI00MS, COOTBETCTBEHHBIX DJIEMEHTOB MOJI00HBIX
¢uryp. [lonp30BaThCcs cBOKWCTBaMU MOAOOMS TPOU3BOJIBHBIX (DPUTYP, YMETh BBIYUCIATH JATUHBI U
HaXOJHUTh YIIbl Y OoN00HBIX (uryp. [IpuMeHsaTs cBolcTBa MOJO0MS B MPAKTUYECKHUX 3aadax.
YMeTh NPUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MHpE.

[Tonp30BaTbest TEOpeMaMH O MPOU3BEAECHUU OTPE3KOB XOPJ, O MPOU3BEACHUH OTPE3KOB
CEKYIIMX, O KBaJipaTe KacaTeabHOM.



[Tonb30BaThcs BEKTOpaMH, IMOHUMATh HMX TEOMETPUYECKUH U (U3WYECKUHA CMBICI,
IPUMEHATh MX B PELUICHUHM TE€OMETPUYECKUX M (usnyeckux 3amad. [IpuMeHsTh cKaspHOe
IIPOU3BEICHUE BEKTOPOB [UIsl HAX0XKACHUS JJIMH U YIJIOB.

Ilonp30BaTbCcsi METONOM KOOpPAMHAT Ha INIOCKOCTH, IPUMEHATH €ro B pEUICHUH
F€OMETPUUYECKHUX U ITPAKTUYECKUX 3aa4.

Bnagers moHATHSAMU NPaBUIBLHOIO MHOTOYTOJIbHHMKA, JUIMHBI OKPYKHOCTH, JUIMHBI JIyT'U
OKPYKHOCTM M paJMaHHOM MEpHl YIJVIA, YMETh BBIYMCIATH IUIOIIAAL Kpyra M €ro 4acTew.
[IpuMeHSTh NOTy4YEeHHbIE YMEHHS B IPAKTUUECKUX 3a7a4ax.

Haxomute ocu (MM UEHTPH) CUMMETPUU (QHUTYp, TPUMEHSTH JIBUKCHHUS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[IpuMeHATH MOMy4YeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKHE MOJEIU IS
3a/1a4 peajbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BHIYMCIEHHS C IPUMEHEHUEM MO00us
Y TPUTOHOMETPUUYECKUX (PYHKIUH (TOIB3YSICh, 1€ HEOOX0IUMO, KAJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iejioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
[Ipocreimme reome eCKHe
poct UI/IHII/I reoMeTpuyeckue Guryper u Butmorexa LIOK
1 nX cBOMCTBa. MI3MepeHne reomeTpudecKux 14 1
https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moteka [IOK
2 T 22 1
PEYrobHiId https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJIOB 14 1 bubnnorexa [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. ['eoMmeTpruueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [IOK
> Hosropenne, obobumenne snannii 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
. bubnuoreka [JOK
1 q 12 1
CTHIPEXYTOLHHIKH https://m.edsoo0.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOTIOPIIMOHATBHBIX OTPE3KaX, MOI00HBIE 15 1 bubmorera [JOK
p ’ https://m.edsoo.ru/7f417e18
TPEYTrOJIBHUKH
IImomans. Haxoxxnenue miomanei
3 Tpe HIOJ'I)II)HI/IKOB " JI\I/IHOFO OJE,IH}ILIX ¢ur 14 1 bubnmorexa [JOK
peyr r P https://m.edsoo.ru/7f417e18
[Tmomaau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OIKMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bu6mmoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [JOK
6 I1 000 I 4 1
OBTOPCHHE, ODODBIICHHE SHAMHH https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KoanuyecTBO 4acos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM uudpoBbIe
Ne i/ P Konrpoiasbnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHUHYCOB. PenieHne TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmonobus. Metpuueckue 10 1 bubnuorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bubmoreka [IOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 9 1
JlexkapTOBBI KOOPMHATHI HA TUIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBusibHBIE MHOTOYTOJIBHUKH. JlTHHA
5 01? HOCTH U TIJIO y; b Kpyra 8 8 1 Bubnmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bu6mmoreka [IOK
6 6
JlBIKCHI IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 1 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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